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Abstract-For the fusion problem of the multifocus image of the same scene, a novel algorithm is 
proposed on the basis of these election and reconstruction of the coefficient in wavelet domain. 
For choosing the low frequency subband coefficients, a scheme based on the regional standard 
deviation and mean of the high frequency sub-images, which can combine with low frequency 
and high frequency subband coefficients, is provided. To reconstruct the high-frequency sub 
band coefficient, a novel method based on the structure tensor analysis  is employed. In the 
method, the high frequency sub and coefficients in horizontal and vertical orientation are 
reconstructed by using eigenvalue analysis of the weighted structure tensor. The method can 
obtain more detailed information and enhance contrast. Experimental results show that, 
compared to traditional algorithm based on wavelet transform, the proposed algorithm can get a 
better fusion results in terms of both visual effects and quantitative indicators. 
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I. INTRODUCTION 
Multi-focus image fusion technology is an 
important part of image fusion research, 
which integrate multiple images of different 
focusing goal at the same scene into a 
composite focusing sharp image so that the  
new image is more suitable for visualization, 
detection or recognition tasks. These years,  
the wavelet transform has become a useful 
tool in multi-resolution image fusion [1, 2, 
7]. Those existing image fusion algorithms 
based on wavelet transform use Mallat 
algorithm [3] in combination with certain 
selection rules to perform image 
decomposition and image reconstruction. In 
the traditional image fusion algorithms with 
wavelet transform, the selection rule based 
on maximal of absolute values is adopted to 
choose the high-frequency coefficients, 
while the low-frequency coefficients are 
computed by using the method of weighted 
average [4, 5], the fused results then are 
obtained by using wavelet reconstruction 
algorithm. The main drawback of such a 
method is that it will lead to the Gibbs 
phenomenon. Hereafter, a series improved 
methods have been developed. 
 In order to overcome the limitation 
of only considering the grayscale values of a 
single pixel, an area-based maximum 
selection rule has been provided in [7].In 
addition to this, the local energy [9], and the 
local gradient selection [8, 9] have also been 
provided to improve the fusion performance. 
In this paper, a now wavelet transform based 
fusion method is developed which does not 
adopt simple selection criterion, but uses 
structure tensor analysis method to 
reconstruct the high frequency sub-band 
coefficients. Afterdecomposing the source 
images with wavelet transform, the regional 
standard deviation and mean of the high 
frequency subband are used to choose the 
low frequency sub band coefficients. The 
diagonal high frequency sub-
bandcoefficients are obtained via the 
regional standard deviation choosing. While 
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the high-frequency sub-band coefficients in 
both horizontal and vertical orientation are 
computed by using structure tensor analysis 
method. Finally the fused image is 
reconstructed by inverse wavelet transform. 
The rest of the paper is organized as follows. 
Section II gives a brief review of image 
fusion algorithm based on wavelet 
transform. Section III presents the fusion 
rules of wavelet coefficients. The image 
fusion scheme and the experimental results 
are presented in Section IV, and the paper is 
concluded in Section V. 
 
 
 
 
Fig. 1 Fusion Processing of Image Wavelet 
Transformation. 
 
The block diagram of an image fusion 
system is shown in Fig. 1. Here we assume 
two input images are image A and B, and 
image F is fused image, the basic steps of 
image fusion are as follows: The wavelet 
transform decomposes the image into low-
high, high-low, high-high spatial frequency 
bands at different scales and the low-low 
band at the coarsest scale. The L-L band 
contains the average image information 
whereas the other bands contain directional 
information due to spatial orientation. 
Higher absolute values of wavelet 
coefficients in the high bands correspond to 
salient features such as edges or lines [7]. 
First the images are transformed to the 
wavelet domain with the function 
dwt2.m;the dwt2 command performs single-
level two-dimensional wavelet 
decomposition with respect to either a 
particular (‘wname’,’type’) or particular 
wavelet decomposition filters (Lo-D and Hi-
D) show in fig.1 
The DWT is applied to both images and a 
decomposition of each original image is 
achieved. This is represented in the multi 
scale illustration where different bars 
(horizontal, vertical, diagonal and none) 
represent also different coefficients. The 
different boxes, associated to each 
decomposition level, are coefficients 
corresponding to the same image spatial 
representation in each original image, i.e. 
the same pixel or pixels positions in the 
original images. Only coefficients of the 
same level and representation are to be 
fused, so that the fused multi scale 
coefficients can be obtained [5]. This is 
displayed in the diagonal details where the 
curved arrows indicate that both coefficients 
are merged to obtain the new fused multi 
scale coefficients. This is applicable to the 
remainder coefficients. Once the fused multi 
scale is obtained, through the IDWT, the 
final fused image is achieved [6]. 
a) Implementation for wavelet transforms. 
The discrete wavelets transform (DWT) 
allows the image decomposition in different 
kinds of coefficients preserving the image 
information [5].Such coefficients coming 
from different images can be appropriately 
combined to obtain new coefficients, so 
That   the information in the original images 
is collected appropriately 
Once the coefficients are merged, the final 
fused image is achieved through the inverse 
discrete wavelets transform (IDWT), where 
the information in the merged coefficients is 
also preserved [1].The key step in image 
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fusion based on wavelets is that of 
coefficients combination, namely, the 
process of merge the coefficients in an 
appropriate way in order to obtain the best 
quality in the fused image. This can be 
achieved by a set of strategies. The most 
simple is to take the average of the 
coefficients to be merged 
 
III. FUSION RULES 
We deal with the sub-band coefficients in 
this section,sub-images, which decomposed 
by using wavelet transform, have the 
characters in low frequency and three 
orientation of high frequency, respectively. 
The current methods are unified selection 
for the sub-band coefficient [10]. So a 
novel algorithm is presented in this article, 
selection optimum results in low frequency 
and high-frequency subbandin diagonal 
direction; reconstruction high frequency 
sub-images on the horizontal and vertical 
direction.A. Selection of the low frequency 
subband coefficientsFor the selection of low 
frequency sub-band coefficient, the common 
method which is averaging the sub-band 
coefficient, can effectively suppresses the 
noise in images, but lose the useful 
information in images [11]. Due to the value 
of variance correspondence the value of 
local contrast in source image, therefore, a 
method based on local variance [12] can 
improve the image results, but this method 
dose not consider the role of high frequency 
sub-band. A modified algorithm of selection 
low frequency subimageis proposed, which 
based on the value of mean valueand 
standard deviation of the corresponding high 
frequency coefficient. 
 
Conclusion 
implemented for wavelet transform fusion is 
gives reliable fused image than the original 
image for finding the enhancement of the 
image Image fusion is very much necessary 
in lot of applications to obtain the high 
quality image from two source images. 
There are different image fusions techniques 
are leading now 
 
References  
[1]  Gonzalo Pajares, Jesus Manuel De 
Lacruz “A wavelet – based image 
fusion tutorial” the journal of the 
pattern recognition society, pattern 
recognition 37(2004) 
[2]  Qiang Zhang, Long Wang, Huijuan 
Li Zhaokun Ma “ Similarity-based 
multi modality image fusion with 
shiftable complex directional 
pyramid” pattern recognition letters 
32(2011)1544-1553 
[3]  V. Aslantas ,R.kurban “Fusion of 
multi- focus images using 
differential evolution algorithm” 
expert system application 
37(2010)8861-8870. 
[4]  Anjali Malviya, S.G.Bhirud “Image 
fusion of digital image” International 
journal of recent trends in 
engineering, vol.2, no.3, November 
2009 
[5] KrishtaAmoliny,YunZang, Peter 
Dare “Wavelet based image fusion 
techniques –an introduction review 
and comparison” department of 
geology and geometrics 
engineering,universityofnewBrunswi
ck,sciencedirect.com(12 July 2002 
available) . 
[6]  Jing Tain, Lichen “Adaptive multi-
focus image fusion a wavelet-based 
statistical sharpness measure” school 
of computer and technology, Wuhan 
University of science, 
chaina.sciencedirect.com (8 Jan 
2012). 
INTERNATIONAL RESEARCH JOURNAL OF MULTIDISCIPLINARY 
STUDIES & SPPP's, Karmayogi Engineering College, Pandharpur Organize  
National Conference ASpecial Issue March 2016 
     Vol. 2, Special Issue 1, March, 2016         ISSN (Online): 2454-8499         Impact Factor: 1.3599(GIF), 
                                                                                                                                         0.679(IIFS) 
Web: www.irjms.in      Email: irjms2015@gmail.com, irjms.in@gmail.com       Page No: 4 
 
[7]  Shutao Li, Bin Yang “Multi-focus 
image fusion by   combining curvelet 
and wavelet transform” pattern 
recognition letters 29(2008) 1295-
1307 
[8]  Se-hwan.yun, Jin Heon Kim and 
Suki Kim, Senior member ieee 
“Image enhancement using a fusion 
framework of histogram equalization 
and laplacin pyramid” contributed 
paper electronic version published 
0098 3663/10/ 2010 IEEE 
[9]  Zhigun Wang, DjemelZiou, Costas 
Armenakis ,Derenli and Aingaum Li 
“ A comparative analysis of image 
fusion methods” IEEE transaction on 
geosciences and remote sensing ,vol 
43 ,no 6,June 2005. 
[10]  Daniel Muller, AnthomyMaeder and 
Peter O’shere “The graphical image 
fusion toolkit” GIFTMICCAI-2006 
open science workshop, 
sciencedirect.com (June 2006). 
[11]  Peter J. Burt and Edward 
H.Adelson” The Laplacian Pyramid 
as a Compact Image Code” IEEE 
Transactions on 
Communications,Vol. Com-3l, No. 
4, Pages 532-540, April 1983 
 
